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Abstract

Rank1 MIMO mode inside OL region gives significant system capacity gain for both NLRU and SLRU modes. This mode can be introduced in D5, without increasing control channel overhead. This mode can be introduced by using existing MIMO mode, MIMO feedback modes and feedback formats., without affecting other features. Rank-1 mode is  introduced as Type 3 OL region. 
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Table 865—Codebook subsets used for non-adaptive precoding in DL DLRU and NLRU
	MEF
	RU with Mt pilot MIMO streams outside OL region
	RU in OL region with MaxMt MIMO streams

	SFBC
	Nt=2: CDL,OL,SU (2, Mt, 1), Mt=2
Nt=4: CDL,OL,SU (4, Mt, 4), Mt=2
Nt=8: CDL,OL,SU (8, Mt, 4), Mt=2
	Nt=2: CDL,OL,SU (2,MaxMt, 1), MaxMt=2
Nt=4: CDL,OL,SU (4,MaxMt, 4), MaxMt=2
Nt=8: CDL,OL,SU (8,MaxMt, 4), MaxMt=2

	VE
	Nt=2: CDL,OL,SU (2, Mt, Nw), Mt=1,2
Nt=4: CDL,OL,SU (4, Mt, Nw), Mt=1,2,3,4
Nt=8: CDL,OL,SU (8, Mt, Nw), Mt=1,2,3,4
Nw depends on Mt
	Nt=1: CDL,OL,SU (2,MaxMt, 1), MaxMt=1
Nt=2: CDL,OL,SU (2,MaxMt, 1), MaxMt=2
Nt=4: CDL,OL,SU (4,MaxMt, 4), MaxMt=2
Nt=8: CDL,OL,SU (8,MaxMt, 4), MaxMt=2

	ME
	n.a
	n.a

	CDR
	n.a
	Nt=2: CDL,OL,SU (2, MaxMt, 2), MaxMt=1
Nt=4: CDL,OL,SU (4, MaxMt, 4), MaxMt=1
Nt=8: CDL,OL,SU (8, MaxMt, 8), MaxMt=1


Table 870—DL MIMO parameters
	
	Number of transmit antennas
	STC rate per MIMO layer
	Number of MIMO streams
	Number of subcarriers
	Number of MIMO layers

	
	Nt
	R
	Mt
	NF
	L

	MIMO mode 0
	2
	1
	2
	2
	1

	
	4
	1
	2
	2
	1

	
	8
	1
	2
	2
	1

	MIMO mode 1 and MIMO mode 2
	2
	1
	1
	1
	1

	
	2
	2
	2
	1
	1

	
	4
	1
	1
	1
	1

	
	4
	2
	2
	1
	1

	
	4
	3
	3
	1
	1

	
	4
	4
	4
	1
	1

	
	8
	1
	1
	1
	1

	
	8
	2
	2
	1
	1

	
	8
	3
	3
	1
	1

	
	8
	4
	4
	1
	1

	
	8
	5
	5
	1
	1

	
	8
	6
	6
	1
	1

	
	8
	7
	7
	1
	1

	
	8
	8
	8
	1
	1 


Table 870—DL MIMO parameters
	
	Number of transmit antennas
	STC rate per MIMO layer
	Number of MIMO streams
	Number of subcarriers
	Number of MIMO layers

	
	Nt
	R
	Mt
	NF
	L

	MIMO mode 3 and MIMO mode 4
	2
	1
	2
	1
	2

	
	4
	1
	2
	1
	2

	
	4
	1
	3
	1
	3

	
	4
	1
	4
	1
	4

	
	8
	1
	2
	1
	2

	
	8
	1
	3
	1
	3

	
	8
	1
	4
	1
	4

	MIMO mode 4
	4
	2 and 1*
	3
	1
	2

	
	4
	2 and 1**
	4
	1
	3

	
	4
	2
	4
	1
	2

	
	8
	2 and 1*
	3
	1
	2

	
	8
	2 and 1**
	4
	1
	3

	
	8
	2
	4
	1
	2

	MIMO mode 5
	2
	½
	1
	2
	1

	
	4
	½
	1
	2
	1

	
	8
	½
	1
	2
	1 


Table 872—Supported Permutation for each DL MIMO mode in the OL region
	
	DLRU
	NLRU
	SLRU

	MIMO mode 0
	Yes, with MaxMt = 2 
	No
	No

	MIMO mode 1
	Yes, with MaxMt = 2
	Yes, with MaxMt = 1
	Yes, with MaxMt = 1 and 2

	MIMO mode 2
	No
	No
	No

	MIMO mode 3
	No
	No
	Yes, with MaxMt = 2

	MIMO mode 4
	No
	No
	No

	MIMO mode 5
	No
	Yes, with MaxMt = 1
	Yes, with MaxMt = 1


Table 873—Types of open-loop regions
	
	MaxMt
	MIMO mode
	MIMO feedback mode
	Supported permutation

	OL region type 0
	2 MIMO streams
	MIMO mode 0
MIMO mode 1 (Mt = 2 MIMO streams)
	MFM 0
	DLRU


Table 873—Types of open-loop regions
	
	MaxMt
	MIMO mode
	MIMO feedback mode
	Supported permutation

	OL region type 1
	1 MIMO stream
	MIMO mode 5 (Mt = 1 MIMO stream)
	MFM 1
	NLRU

	
	
	
	MFM 2
	SLRU

	OL region type 2
	2 MIMO streams
	MIMO mode 1 (Mt = 2 MIMO streams for one AMS)
MIMO mode 3 (Mt = 2 total number of MIMO streams for two AMSs)
	MFM 5
	SLRU 

	OL region type 3
	1 MIMO stream
	MIMO mode 1 (Mt = 1 MIMO stream)
	MFM 1
	NLRU

	
	
	
	MFM 2
	SLRU


Table 874—MIMO feedback modes
	MIMO Feedback Mode
	Description and type of RU
	Feedback content
	Supported MIMO transmission mode outside the OL region (when Measurement Method Indication = 0b0)
	Supported MIMO transmission mode inside the OL region (when Measurement Method Indication = 0b1)

	0
	OL SU MIMO SFBC/SM (Diversity: DLRU, NLRU)
Sounding based CL SU and MU MIMO
	1. STC Rate
2. Wideband CQI
	MIMO mode 0 and MIMO mode 1.
Flexible adaptation between the two modes
STC Rate = 1: SFBC CQI
2 <= STC Rate <= 4: SM CQI
In DLRU: Mt=2 for SM.
In NLRU: Mt >= 2 for SM
For sounding based CL SU MU MIMO, STC Rate = 1: SFBC CQI
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes
STC Rate = 1: SFBC CQI
STC Rate = 2: SM CQI
In DLRU only.

	1 
	OL SU
MIMO CDR
(Diversity: NLRU)
	1. Wideband CQI
	NA.
	MIMO mode 5,STC Rate = ½ and

MIMO mode 1, STC Rate=1

	2
	OL SU
MIMO SM
(localized: SLRU)
	1. STC Rate
2. Subband CQI
3. Subband Selection 
	MIMO mode 1
1 <= STC Rate <= 8
	MIMO mode 5,STC Rate = ½ and

MIMO mode 1, STC Rate = 1

	3
	CL SU MIMO (localized: SLRU)
	1. STC Rate
2. Subband CQI
3. Subband PMI
4.Subband selection 
5. Wideband correlation matrix
	MIMO mode 2
1 <= STC Rate <= 8
	n.a

	4
	CL SU MIMO (Diversity: NLRU)
	1. STC Rate
2. Wideband CQI
3. Wideband PMI
4. Wideband correlation matrix
	MIMO mode 2 (Mt≤4)
	n.a

	5
	OL MU MIMO
(localized: SLRU)
	1. Subband CQI
2. Subband Selection 
3. MIMO stream indicator
	MIMO mode 3
	MIMO mode 3


Table 874—MIMO feedback modes
	MIMO Feedback Mode
	Description and type of RU
	Feedback content
	Supported MIMO transmission mode outside the OL region (when Measurement Method Indication = 0b0)
	Supported MIMO transmission mode inside the OL region (when Measurement Method Indication = 0b1)

	6
	CL MU MIMO
(localized: SLRU)
	1. Subband CQI
2. Subband PMI
3. Subband Selection 
4. Wideband correlation matrix
	MIMO mode 4
	n.a

	7 
	CL MU MIMO (Diversity: NLRU)
	1. Wideband CQI
2. Wideband PMI
3. Wideband correlation matrix
	MIMO mode 4
	n.a 
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